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(71) Pl^tilA] ^JiJiL 7h^A|7l7}olA> 

42:^ Jixf 2atHl 16%1- Sol 

M-^VAl-^l^g t|7fA>?lA) :?l?V^5jol.;J^ 5^ifl 717lHJlP|2:tilAl 

cg^ q-7fAl.?l5g i+7fA>?|Al :9:?>3:2jal-^l Ss.^ 717*& lIlDl*ti]A] 

t] oYA] ja.Ai-fi-71 

•a-^ ^7}^}9]^ 47fAV?)Al :f ^K^ie^^Ml 717Sh lJLn)AHlAi 

T47fAl.7]7a vl.7l-A>7lA] o)-^i^J?.e}pJ.;^] iji p]^wlA]^jiiil 
7|^A17] 7}o]AY 4>VA}7]35:>ffl:6: v+o) 



(54) y^^) ^ rL « n^ji ^5t> bJ.j?^ 



(57) 

^^t) ^XY EV^5] ;^7^^ ^s_^ ^- 1^.;^ :^^-,] ^ ^ '^^E] h ;^]^ ZL^}]Sl 

^11-^^^ ^^^-5. ^Vc}. (13) o)| « 7l-^^;il (17) oil ^)*H o\ (13) $1 ^-^s) 7]-^^l. 

<flE)W. ;<]l'<a^ (20) Oil ^^A-l^ o] 7l-^Hoil 7l^SH, M-'iClS) 21 ^So]jS.-q- #7.V^5||ol:^ (^2) oj) 

^-^^ t!-^., iii^i^ (30) oil 5a^iAi.#^^4i^a^a *F7i i?);5i.§Av^iiiioi^(i2) slAl^^^<LV^$^o} 

# -t^ ^lM-§- ^711 ^]^]'^ xji^ (9*) i?.5.Ai :8-AV7l (40) ^1 =HH-8- srljJtlz]- ^ (9*) <h] :i]l;g-g. 

^vj) (59-) o. ^;55jAi^^ o) ^a) ^7B 31) A] 7+ ^ ofl 7}^^yc^ -f-ji} |hefloiH2l itl;^!^]-^ ^Htl-T^l-. 
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.! 

M-a-Kl ^Shsm. >S-7l M-^Sl ijl^Sl 7f^£# ^8**^^ 7>4f£:4|; 3J - 

*J-7| 7}-#£.?()oj| a]<4 ?>^S.<^ 7)i«><»i, -y-71 q-a^i -S-?! -gsF -M-sfloisioii iel^iK -a-'S 

j ^ '3* Si-fe. -f-^ ^sj. 

M -a-HI ■*7l t+«sl ;g^2l 7f^s.# 7}^s.7n; 

•^71 7h^Si7fl«il ^«|| ^§:a 7l-^Sl«il 7]3iiM. ■^y] l^-^^ ^J<»llSi-^ ^7] 1-2110] 2. <*i) >:Sl>:S^-i- ig--^ 

• -f ^. S-Elfi] :^ 5^ ^71 f ^ 7l^e>ci^, .^^ ^^]s] #^-g. ^I'SgtO-S. *>7l 

^7) '^n.^.^^^^-Br, 

^71 7f4H7|loJ| s]t^ ^^jg 7f^J£S.^E| J?.:!^ 'T=ia: « 

t^a-^i?!?! ^71 a-efl»iE-3i =1*12}^ 'a-t«te '^'c^■a■ ^fe, ^^i ^^i. 

^7] ^'^t-fr, >S-7l 7V^E?ilo)| 3ai«H ;f{#!a 7f-^s:«- a|«-8><^ 'S-i*!. 
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11 3 9lo]^, 

^7] ^^a-^., ^71 ^SL ^^jls.J?-el sf\^^ rt'g^^i-f' ?!<9Ai?|fe /^s. i^aj. 5J. 

ji. -s-?] ^i-s- -as -fai ^£oii 7)&^<^ -^71 B) ^ai. 

^7] 4o\ ^7] Si]^ tL^ ^£2) ^l-y-* it'S^'?V^ ^^fe ji-y- ^s-g- ^ 

it, -iJ?! fl-S- :q<a H-^J- ^1 ^3t«l| 7la^<^ •*7l Bl Alzf^ -y-tSfe, ^•ai 

^sj- ^Ai. 

^*|a) «i(E|a. i*^. . 

10. 
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^i«>SEl2) jq^<^^ £fe §q .^h^ 713-SH, 'S-71 -J-A)o) f ^"S" :ai=8?it^a *F7) 

flti ^^71 -^*} i-Bilfi <=2] 3i*i4.g. A>#ai-<3^ ^^ ^?fl ^^Ji^-S- #^a>fe- z(|<h ^tJ); ^ 

f'^A)-^ y 7|| JJj^jZt ^7) iqAjZ} 7l^oiJ 7).A}. 1^).;^)^ 5^^^ ^j^^q 5] ^^j rf. ;^J^ ^l^, 
^T^^ 11. 

-^71 u e^il^f. 

-ih?) 7H^£?i|o|| 7l-#£SJf-el ^51* ^S. 5^7|); ?| 

•^71 *E Q-^<H1 s]^ ^Eoq 7l^Sl-e.J. ^7] ;i<)^# St^llS.^ -S"?) f-eflo] co)| >iS^-i- 



^t'"* 12. 



^7] la-jqife. A^7, ^£ ^;^ot| 2t|«|| Jl^^y.^ i^S^^Vf- ^S. S.^ ^^]^ 5>ai. 

^7] ^s. a-S -V^i--) #E<»i| 7|i«vo4 -tf7l 3^s)2H- A^#8^^^. ;a-A]s| ^^eih ly-ia. 

^T^^ 14. 

^•71 ^icH -s^^fe, -y-7) ^1-51 ^s. ^ii2i i^^a^si-^ ^i-y- j^ss M-a- e^^m 

■^■71 ;»io3 it^j. ^s) ^£o|} 7i^«^o,l -*7] se\i^i^it -a-^*)-^, :a-*ls| -a^Ej B 



^T^* 15. 
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^1<H ^^7^.^, ^^7] ^ii eMHl m] ^rooll Mjgil ;»Doi. H] s?) n^«. >ao|. 



^T^^ 16. 



i4^o|] ^2^-51 oi. -«-7i i-l-^o) :y^o| 7Vi^S.& S^tf^ 7h^i7fl: ^ 

^l7]7l ^V7l ^:^> ^eflol^s) IH^IZ}-^ ^^t*f<^ y'7H :^}^-g: 3i\A]Zi^ ^o] 7]^^ ^^^^ oA^M. 

-r^t^ -^ej :g-:ai|$ ^^i). 

emoll ^<^U. 4^ (naceUe) -^-cfl^ -S-^^V^ »ja 5qa|^o.^?. ef^ii) 
^^h^iEiS --^ 91k:- ^ n. QBE^ti ail^l ig-ig nalJi .f Ef^qofl «^ ^oic)-. 

«l|^7l^ 

§^ li^^ ^rl^1:^:9.^ ^«:>1 [m] el^S) -y-^^fl, ^7H, ^^7) §J ^:^7] ^o] f^^l^^I -^^Isl^ 

-§"^1 ^i^-^^fl-^l-b. 7j-*A]oj Tl^^a-fr 7ll'id*l-7l ^ItH "S^HI ti. ;*0:a 7]^o] ^l^f. E) 7j-7tl ^J- 

^ o] ^^S}uiL 5S^I'L>. AMD (Active Mass Damper) cflSS)^ a-*>|, ^aS:# -S-^o!| -gA] ^^^gi- (mass) ^ -E. 

ziel^, ^71 21^^- ^ci\^ ^-S-5}-5l<H *?4e|M 7]^ (AMD) ^ ^^^^ ^J-^] ^y^\ b^^c^ 

5J ^^5.. ^ig^-^ ^^-^ (mass) o] 3^ -^^M, o] ^^S-i- T^^Al 



- 5 - 



PAGE 7/23 • RCVD AT 6/25«007 2:45:55 PM [Eastern DayligM TlmeJ ■ SVR:USPTO-EFXRF-2/2 • pNIS:2738300 " CSID:70351 85499 • DURATION (mm-5S):11.18 



06/^5/2007' MOW 



14: 45 



FAX 7035185499 



0)008/023 



•^71)^*1 iO-2007-0026362 



¥ ^M^-. s\^9i\ ^^oi| ^^]^}^ q-^ ^^s] ^7}^ o] :^]mh'^ ^J-iE# ^£1^1 

ni^o] ^cfi«fl i5l^c:f. 

.'HI (mass) -i- ^^>»'l7l^ '^^ih^ll^^lHl?)- ^Atfoc], -fi-;^l nJ-g-SL §cHtVc^-. 

<41- l-^H. ^^7B^si^:a. 2001-2211453: 1) >8-7) 7t-i^l> ^^^^l) cfl«II, sHa] a - 

1 : •^7H^^^Ji 200X-221145J: 

--l^^, ^-71 ^^Hi^* 1 2| ^^oilAl-^, 7)711 71t^o|1 o]aj ^^y ^y^^] -^^^ ^^^j 7)^ i^^fjl 5UI7) 

31 w)^ ^-g^ol ^cffe 5aSicl.. 

« ^ch^ ^ n <sa|El^ ^ig Z15J Ji E>4i|5 ^^^Si ^4. 

*Bi[«|.7l ^ igtg* o]«i-£s| ifxi^-g. ifl^^uK 

• ;^l3;*H. ^7| M-^oj ffl^Bj^^ -y-?] -teHoicoj >i:5^>h^^4- 'a-^'^1^171 ^^o] -^ft}- si ^iz)- 

-& ^IS}^. q-'^.ol) 7}-#£7i)<Hl o] 7l^£l- ;S^«fil, ^E] U ^^ol) 5^0!;^, o] 

e-s||6l = o| iq^lzj-^fl 4al. ^^*].7l ufl^cil, B]:^]^^ ii^a^i) 13*1^1 i4e}-;^o1$I.Ta, ^€ ;a^^c^]i=, 
3^., -^^-f^, ^7l| ar)A]Z].^l%oll 7l^*|.o| ^^|.^2^]olcs] ifj5<)q-^ 7|^# :^y|^V^^ ;^ 

• M€«>fl ^s^5^ j», o) L+>a^ ^^o] yi-^^^ ^7] 7}^:^nH 

«H. ^7| q^oj ^j^^ ^o|]^^^7] :g_^j..g.g^]olc.oj| ^ei>iH^^ ^^^]'7]7] o] ^^o\^Q) jq^]^^ Aj- 

^^<^ 7ii*M. ^«fi ^j-^isi #^*^^jae^sL «i-7i iMt!:^7i ^^^'g•^flc^l^5I sxi^iz)-^ aj-^^h ^ 

7Y^J: ^^-^ ^^ ;^ll^€'c:K 

•fr'S*^ ^*>^. q-'ti'^'fl 7F^.^;^16D 6.]e]i o] i+^o^ ^.^s^ 7>^iE^ ^^^-H, '^H^ h ^e^l ^oi'^i ^1 

^1^^ ^^-g- '^711 3JlAlZ?-;<lg*^^Al7lJ), 0] ^^7^ 3t}Al2> 5^]^oJI 7l^*|.a) -55>^^)o)=o) J5]^]2y~^ 
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"^ym^ 10-2007-0026362 
^'r9X^}:SE, ?\]^-%- ^?]]^^]^ ;^|ol'g-^7H 3i]A?3+ xl^oll ^i^Al^tl jxl^tl^^ ^Ml^^F^J nfll-oll, 

o) ^^^^ •ai^'d. ^ic>oii $i<=i>^. ^^01 7>^j£?tHi 7^^^g.^E) -^ii- ^^m^h 

aejoi, 4^?toI. 4^s.<^ 7]2,t\o^, i4>a^ ^-^l- -i:«fl<:>l^-ol| ;^el>iHS^4 

oiiS} ^o), <ii|E]^ ^la- S ^1<^ ^^'^lef-iS' ^>^1> 9"^^^- -tl^^^lS ^ 9X7] m-S-'^l. ^HtJl-g-^^. 

SI sa^. 

^ :S-:^lol| $X<=>]^, ^7] ^1<H ^ta:^, >Jh7l -f^TS: o.^.-^-^l ^iZSl ^ 

*S^]7]^ fl-S <dS. Ji-S- ^^-Sr T^tilSfji, o) A^z. Ji-y- ^ ^ ^^oi| 7l^«M >a-7l 3i| Alz^^ -a-^el-^ 5J <i| wV^s) 

^1 S'g<fl O] .^AJ. :f.j2] ^5,0?) 7)^^cj S| AlJZf* -ih&€f7l i41*<fl, 7l^ic7t] X]^* Jd.-^ 

^^q. ^^/^q ^i^^tfl^^ iuojss 5^7) nll-g-cll, ^V^g^oligAl jl^<^t! ^I^ Jfl-Hl-^*?* 9X^. 

^^K «H1 ^S- :1l^l7), wl^ ^]c>\7]^ 2 :^ ei|#2llolEl S 2 n 7V^Alol. e1|-&eflo|E^ -g. t>li^ 

-o|i4 ^o] :^ol ^J^-^ "^^^o^s^.^, "L^^'^to)^^ lE^Sl^oF^^l :%1I<H# ^i^}. 

^^^^] ifc^ «fl ^]^ty^ 5! 01 ui-^2i«^cf. 

^ 71^2] jEj^^ J^^A)^ .>f= jt^s]- i^-e}.tJle)fiI ^oii ic).^ sgLji^^ ^ 5a^. 

-a^l 7V^H# ^-t*}^ 7}^!^^m -f^l^ 15:3 ^^ISl ^Uj ti. .^1:51 ^^A^, ^V7l 7l-^5i7il<^l 4«]1 
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*»3^| &]t}^, uf^oii j^^^ yyA^^dfi o] i4^o] ^^s) 7l-^5L^ ^#«>ai, «?elM ^3=il<H) 91*^^. ^1 
7}#s=ofl 7|^*i.oc), q.-go| ojo||i£^ j^^).4s||o)H.oll >ie-|>i^^^ ^^5-^1 5'1 7] o] >^*1 •i-2il<^l^£l ^q^l^^- 

^ 7>^i£ofl 7|2:^H. q->a^ aolt^-^ -5-;^> ^el)oi:E.oll ^iB^-hS.^^ ^^'^I^l^l l-ei|o] 

Ro| alxjzj.^ <iVt^oi ^71) oTje] u. ^J^M, ^4 SEifil ^ ^^t- 'a-tll 

^ -^^ISl t^«lol! 7l^«^o1, ^Al3l «V7] J?l ^ ^c^7l ^*V*eBo|Cfi] HjAlZf^ xj. 

AlZf:^^^ ^ch^l <iijE]H :^|^ 1^711611 oj^^ y^yH ^^j^* ^^^]^ A) ^^li^^ -^7] 2]^)Zf 7) 

O] igrlgoi] filiSrl-^, uf^ofl J^2}-^1 yy^xi'^ofl o] i4^S) ^l^o) 7}-^i# ^t^«f:i2, «^Elti ^iTfloi) ^<H>«c}^ o] 

•^>i}^^<^ ;^1^-S-^7B 2lAlz^;^l^o.^^^ tl^3a. JI^A)^^;^o] cj.;4cH] ^oj-^. ^i^^gSit^^. ef7l ^ 

•^-Bl ^^«J-^- ^7^S^, >»7] djii 7]^*M. AJ.7I ^o^Z 

■T^*l-ai; t>7il<>ll 6] ^£,01) 7l^eH, "^-S^ ^"^^ Sl^llH-^ 'i-elloiH.oit :±ie1iH^'gr 

^-i- ^^S-^l^i-^ <d5i Ji^ <>] ,95= ^-y- :f s| 7]3,^}<^ ^7) jjI^iz}-^ aj. 

^^^liii /z^EU ^11^ »S''a^i 9X<=>]^]. ^c^7i ^7i ^1^^ ^ns,^^ 

31 ^l-y-g- di^^^l-^ 3t-^V ^Tfls. ^U|«j.ji, o] :^]^ jSjts] ^^<^] 7]^^o] ^7] iflAlz|-i: 
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^ 't^<Hl ^I^V^. Tdr^^l-Hl, ^^^la-^f e1 ^^jEii] fl^* db^^^L^^ ^a^^l^lfe il^J- ^?fl 

-t :^\o] ^i^jol) . o,:^ tj,..^ ^7flS.-V-t] ^51^] 59>a.^ ^:gBj.t7i'^ ^^V ;^<g ig-^)^ zf. 

^1 ^1^ ^Z^oil 7ii2:S}ccj jsj^lzj-^ aV^^^uK ojoi] icj-E^^ 7|v^JZ;fl ;^o}# Jfi-^^af 

ol^ ^ iJl-^rflsl iiolai- ^ 5^7] ^^^lom>H £^ 5i:B}a|o] ;i,]ojs. ^ ^ ^^j.^ 

l^'S^ ^^1^1 ^^<^ 5a<H>l, -^^l ^)CH ^711-^. ^7] ^^o]] Sl^ ^Hoj) tfl 

«B ^lo), «H ^I'H, ^Isll o)^ :^lc>|, Aj^ 2^> elI«ell<>]E^-&^f-g-t!: ^l^i S 2 S)- 7l-4.A]<a: ^^^^o] 

IghTgoil fij^^. i^AlZf :»0c^ 71^1511 nw.^: ^^^]^ ^ ^^\^ ^ 

^ ^^^^1 f-^ ^^1<^ ^'o-V^, AMD 4 ^^1 -^^#0)4 6] ^^#-§- 'aB^^JojE^ls Af^eV:^ 7l.^Si 

4Ca) ^- -f-^l- a^^, 5. 4(b) ^- f EV^l- 7l;fl '^%A\^.^ 3L^t^^% ^^iolt:}. 

:£ 11 ^ <i^El H ;»i):a'»f<»ll ^qtl ttllE] ;tfl;5!ol nH^]. ^jj^ rtjoj E>4jq a]^hJc|| Sjoi^H^I ^5^^ 
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^. ^^is) 7l;tnsl (10), 7^^]<^^^ (20). iJj^lzj- ^^lo^ «- (30) g-^v?] (40) l- ^al*H -7^^o| SU 

-f-a. -^^^i^s^^i ^-^ sa^^^ ^^^-^ ^h^* ^^tvc}. 

' ^^1^1 7|7|]3i (10) ^ ^^el (11). -&efl<^lH. (12), M-t (13) ^ ^^^41 (16) * ArSiSl 

i[4. U}.>i (13) -S^^^l (14). ^^7) (15) « 7>4fS.7|1 (17) -i- 5jjlcf. 

o| ^^1^ 7)7j]^ (10) oilA^^, ^.t^ (IX) ofl « av^ 4^p»3l ^^-a}- ^e]|olH. (12) 7f ^^ <^^x]:^ 

^of ^^F (1 1) si- ^^fl 31 f^^7l (14) ^ f^^S Jf^, ^:a7| (15) l" T^^^l?^ ^^ 

5^]^ ^71 oim;^!^ «««>aL ^cf. S. 1 oflAi^ ^Jb7| (14) ^ -^.idl ^-^ 51<H sa^^I^K ^4^7| (14) « Af-g- 

^ -a-^]<8»^^l ^^1^ ^-^1^ 7l-^3E?ll (17) 44 (13) LflJ?-^! ^^^^ ^^islo). M-a 

(13) 7}^s§ ^^^4. 

a, (30) ^ ^^7|1 (16) 5- (v). ^.Ei (11) o] 5)^^ (N) 

(P) '^'ll 7]i«><H, ^v«H -^^ ^j-fti^ (P) ^ «1-7l 'g-tHloL^ (12) si^qzi-* -a'#^ft^JJ, o| 

^1*^-8- (e*) ^s.Ai -t^^vcK 01 ^^oiofl ^<>)^ -^^j^E^ ^a-^I^Ui 5a<H. ■& 

>aAi^g!)5] s|*i2i-^o]-»f(30)H^^5i ^n^^^t-i 

'^-^El « ^^J?- (20) 7V^J£:?il (17) 0(1 sl*|l 7>^iofl ^IS:^^. M-'i (13) ^ 

H (12) <^ ^^^-^1717) ^^o] *^>-i-BflolJE. (12) 5-) 5*1^12]-^ o]:^^ j^flj^^ a}5l2l-;^l% 

^tK ?^-^>7l (7l-t)-»?- ; 40) ^ 5£lA]zl- >llc^^ (30) ^-^E^s] ^^ 40]^ ^7H 5i|;*]z| (e') o^El H. >1];5J^ (20) S. 

^i^^l ^1^1* 'dr^fl iq^lzf x]^ (se')-a-^^^]5q. c>J^* ^711 311^1 z{-p^i^o.^A^ ^^]^ y^o] 7]^6H ^t^^ 
^^]^ ajjoi 7)^ (^^^]) iq^iq-^q^^ 7l5:«|-^^ ^*H:aBol= (12) 3i|Al2j^ j;qi<^i«j.^ 

4*.5L^-. ^ijElJi >0^^ (20) sil ^Afl^V ^ o«t^ju ;„];x}^ (20) on o]«n jg.^, ^y.;^] ^ E}4l2l ^^-^ 

S. 1 a-S) 21 ufl^l ^Af (12) 2^ v+Bl-ifl Jl ^ o^ri^, -g^flol^ (12) ofl ^^^^ 

Ef^£l (x) Sl-Jl sa^t. £ 3 6 tm/s] 24 Im/s] (v) ztzhofl 

lUSVoi. >iSl>:H^3l- JJ) A]2l-^ 

£1 2 o« ul-El.141-^ tiffi]- 7^»-o-|^ -^^.> §5]|o|RrH| tfl^ <y:-^ (L) 4 (D) ^'■§'t!:nl.. (D) ^-^.j- 

a.71^ 3E)ft)Zl-cH] it|.e.V ig^lj-Cl.. JJlAjz]-^ O^ttl^V 7llO| ig^oil 7|^*f<^ ;^«H«V^. Jg-^fEj^J^fi) Lf 

-a (13) ^ "J-tg:o| ^^e^^i,^^^ ^Sl-Al^. .^^} BKlo] u|,^ (13) oli^ ^^fl'HSt^r ^^j^l 7].^ 
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. 4(a) smz,. 4(b) ^^^y e>^^ 7]^] ^^nSiJ^ 'M^JS.oiq.. ^, S 4(a) ojA^^ 

-«-ii> e\^]o] (13) 05 7>^:£?^1 (17) 1- Sj-o^, (x) 61) c})^ 7}^5L (d^x/dt'^) q. 
^•Mjlt £ 4(b) '=>11 H-EfLfl^ H>sif m y -g-^f^ t k t! S ^-^J ^1%^ c 

mi + cx + kx = f + Af (1) 

(1) ii<^i «^*>'a (2) "a^^c}. 

i^4.^i+A.x = -i-(f-*-Af) (2) 

ID tn m 

«)7|oiiAi, :^]o] ^ g.^,^ ^ ^o] (2) ji^ ^si^, <5) ^o] ^«>|:5lcK 

a)n=(k/m)'^2(3) 

^=c/2(mk)^/2 

X 2C conx + a)n2x = ( f + Af ) (5) 

. SE«-. (5) 2f»Bl.>, ($> ^oj ^^^4. 

s^X(s)+ 2?CDnsX(s)+ fiQn2x(s) 
=(l/m)F(s) (6) 

(6) ^ o.s.^i£^. ^-^ G(s) ^ (7) -^JAS- -¥'<H:^l70 ^4, 

G(s)=X(s)/P(s) 

={l/m)/(s^+2^a)ns+con^ (7) 

^•^^ (Q>n) * 4« ^ $X^^. ^i-M-^r (V ^ ^^^Hfe, (m) ^ *-rl! -a-T^ (k) ^^s^s] -^^Silcfs. (c) 

(1) SUoJ^I, •?^7h^ o.^ 7>^^)^ CAf) oils i^o], 
Af = ~DpX (8) 
#CL?.**|. (3) ^^ (9) ^o] ii^ ^ ^ 
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inx+(C + Dp)x + kx = f (9) 

^, (20) ^'^ ^y}^<i.3. 7>«11:^^ ^ (Af) ^ (8) ^c>] ^i:^%o_s.M], (9) 1 

91^ M^] +Dp S:^ ^;'H1 Ajeii ^J-^s^)* ft) -ir ^ StilS. ^ sa^l. ^l-^s? Jiq- ^ji). ^ 

.J£5<^I Xlol^i 51 * :a-t>7l (40)5.J?-E1 ■t?lJ.^^^7H sq^lzj- ;^]^oi1 7l^^o^ :5.5t> ^ell<i|:=, (12) l- ^§«l-<^ 3^ 
A] ^j-^-i- ^<il^«fV^ J^^l ^^ofloiEloicl-. ill 'a^^^lojei (51) ^ ^ o.^.^^ *<a- ^^D| ^-S- JEtj -^ofl 

a=, 52 S:^ *<H1 l-ellolJ:i«HJ iflftll 3|-^el-b riiE-Ii:^^^ -y-t^ffe ^-sflol^ "^l^^^l^f. H 2 oil q-E)- 

^ uFsf ^^]. H>i?lSii i4>)a (13) tg-tg^oj ^ej>hJ2e|^, oj:-^ (L) 5 ^^ (13) o) ^^5] ^o]7l nH^ofl, 

n^7) (54) ^ c>I-i-i: 7fAj:«>o^ t^^-Sfji jUc].. 5E. (D) ofl d^Z]±,K^<^ tfl^B'^l^. ^^^I- -ireflol^ (12) ^] n]^] 

:i e^M^-) ^^^)^ 7)^ft>-;^.Kb a Tll^a^-?. ^^7] (53) oil s|«0 9'«}ai Sicf. 

7l^i^ (clVdA 1- (17) s ^^eH pyt^Ji $17] tqi^ofi, (7) ^cfl S 

o]Aj.S!^ <q#oi|oiE.) (51), #EflolH. <52) 5 l=+iji) (55) ^eJI^ ^^il^h ^^o]?] 

^. ^ -a^l^ Ein-^^, oii-oii, Ai>,ia (55) A] ^^<y 7).^^^ 7>^i£;4| (17), ^^1- Bffl^) q^ (13) :a 

^ »g-^^ ^al^H^^-S: «^Al-7)7l iH?|: :^<5!-|^ -^Tfl s]x]z^ 7]^^ (59*) ^ ^-^«>fe <aqE| i± (20). « u. 

-¥•(20)^ slefl ^ol^l^ ^Ol^-g-^?!) 3il^lz|:;^]^ (6e*)-S- ^q^]^ ;^loi:^ (30) ^l<H-8- ^^H nl^^lzj- 

^1^ (e*) <Hl ^^^^1-7] 7] ^)-8i|. 6e*-e' ^ ^tV* iKi7| (40) ^ •¥-7]-«l'<^ i^i^^ T^^ysj-ji^uK 

7}^S.n (17) ^ #^011 ^^AJ. 7]<^i^\ ^71 Tfl-g.*^ 1 ^> ^<&n^]^ H-^Sl-efJl ^cf. X, o-?UJ >f|:5}^ (20) ^Ha^^, (g) 
-i| -a^^^V^ ^i^]. ^£ (dx/dt) <H| DpS -g* «1E| w (20) 5^1 ;^]<y] ^'^d^ ot|eH ^7V^^S. ^7} 

5]^ « g^ji 5;i7l T41€:ofl. 7>#J£a ^S«1-o«l ^5^1- T^S^^ ^^7} (21). ^ (Gc(s)) * :^<H^ (22) 

(13) m^ofl ^^c]^ 7^4^517|) (17) filtsfl, uf^a (13) 7>^:^ (1 A> J2.C.) « 3 ;^)^ 

^ 7l-^£l- «^E1J-J (20) ^11 ^§71 (21) 51 «} o^AVoJl o)^ (23) v^^a) a>^^ 
cK ^El H. 7^::^^ (20) ^1 :M|ol^ (22) oflAi^r-. <J-t^^ 7|2b«l-c^ Jl4* ^7] fl^ ;*fl^# 1^:711 Jfl^lzf ^^1^ 

-<6e")-ir Tntt-Scf. o^tlii (20) ^I-^i T^«fl^ ;»l)^]-8- ^^711 ::^) ^ (69*) ^'^>7l (40) <^ Je| ^]ol^ 

(30; £ 1 ^3^) oflA-l ^7)| ir|^zl-:7:l^ (9*) oj] ^^:^T:f. Jj]sq <^ ^ff^of) o] (51) -g^^^l 
711 ^^l^t-^l^^l 7l^$).o} -^^1- 1-511<=>1JEL(12) €-T^#S]-oc} 2^.31^ ^M^t:}-. o] 3X1^] Z>J£;i(| 01611 iil«H. 
=8-^13] #^£.1 Ji|:Si]2]-cil tcj.^ ^a)>,E3)o| (13) ig-^o^ 

^J-:tll- 4379 ^Vcf. 



#3) :fl<H 5 xioi^ ^Ajoi) ^Ajta ^ ai^7) (21) ^ ^>^*i ^^ <g-t!'^ sf^j 

^cfls) ^^^4^1i:i ^-4. 
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^t!:. ^5-71 SI (j/s) o|] ^5g£i:^| ^ji, ^l^f 24"8-^ «e| (^1^ ^o], 1 A4i f-) be 

' c^^o.^_ j£ 6(a) 5i ^ 6(b) ^ ^^J^ ^1^^ (20) ^ ^H^- (22) fi] ^^1^^ g -S-^J-oj cflwVc^ 

4. 6(a) 55 5- 6(b) ^ "iiii^J^- (20) ^) (22) ^Vn^^-i- ^-^l®}^ l-%>!d5=olcl-. 

S 6(a) ^1 il<H>^i, ^o]^ (22a) fe- ^J-lJ: <di ^^^y] (62), 4^1^ A-*7l (63). -^-^71 (64) 95 ^^]^ (65) ^ ^^^l*} 

^71 7|-g^^ B}S>1. 7V#£7}1 (17) ^1 "i^^olj^ J?^^ :^c^o] aJl^cfl, ^^71 (62) ofl S:^ 

-^l^- <i£ ^^7] (62) ^. a-o], (1+sqT1)/(1+sT1) s) -<dS.?ll^l (^^^loflA^^ a 

^^7] (63)-g--?-7h&H. -y-cfl^ o.^. oi^ ^»H^t«# s^tl- ^^qil5-7^2:«l-ja sacf. ^^^^ 

Ji^7l (63) ^. ufijf ^o), (l+saT2)/(l+ sT2) ^\<^A]^] {^7\di]^, a> I) 1- 

^o], «s^Elja. (20) ^1 ^tH'¥- (22) -ti^ ^^71 (62) 95 ^-y- ^'y-7| (63) &] 2 ^gEll- ^w]^ 

££, (8) -ijsl 0.5:.^^^. <g^^7l (64) & 71]^ (Dp) el ^^-1- n^-^€»^>. <>i7lo(lA-l, tHo] (Dp) ^ ^i^sHo] 

H^-«:, (22) (H 5 «-2:) J^l ^-^^^ 7l^tV ^^7M ^'flS)^ ^Jl, o^l^ ^o]^ y^o]7], ^U] >fl 



^l^-i- (690 011 sjth^) ^121- ^M-^lT)) «^*>7ll -^Alsfi^^ srl^jzv 7l^7>;^msl7n 

-g-3|<^ <ao.^ tt-]Hl7l m^--^. >2^^1&l (65) (51 6(a). S. 6(b) ^3:) ^1 ^1*1) J^H^a-g- ^71) sl^l^t (59*) «H1 

("HI* l-ol, ±1 [deg]) -S- sl^qzl- 7]^^ 5^5.# 3?i:8-A]7iPj ^c}. 

^ jjL6|i;=. (2. 7 ^ sAl o1|/i rcilj ), ^4: sj^jzliic^js: § -fc>3}^ ^^]^\^ ^]^^ 

9\ ^^-8- ^^71) ^^]^7i]^ {60') #^^4 (51 7 IL>;1| SA2). tH^, ^^]^ 7]^o] ^^)^ o]j^<i\ jg^-o^] 

fe(J£7 si ^nSM oflAi ro|.q^j ),si\^^7]^^] d\b] ^7^^o\ ^tJR v\P]zi^r:}s. ^:^] ^e^^KJc 
7 si ^c^;q) SA3). 

^1 14. jrl:Jq2^- ^tfl 3| a] zj-jai:!-^ e ^-f oll^ (H 7 ^ SA3 ofl-^i '•oflj ). s)^^)^!- 

^lz^^^^l ^tfl ^12+61^1-01 ;§-i?-oj)^ (i£7 cj i3.;^|3y^3 rofiJI^j ). ^^efl 5il^lz}- ;^l5g^al^-3)^ x]):Sl^>i• 
- 71) jq^lzh :^|^ (69*) j^l^.A^ ^^t!:C> 7 si ^;^1 SA5). 

HI. ij-7l 7] ttt &ol, ^^7l (64 ; 51 6(a). i 6(b) ^S) ^1 ^^ 7}^^ MV^i^^ ^^t <^1 ^^-0:. 

«H ^-S>«. ffl^l zJSLS] 13^J «91 MIS ^IK^^ %o\, ±0.6 [deg/sec]) t^HH ^14. 

51 8 oil M-E>ifl^ a>2f &ol, .<f--^. ^-^71 (64 : i 6 ^^.) s] f^^sl ojijiuj) gj^ (o]^.^ ^^^]^ 
^ ^^1 a J ^.) 3)- ^31 (olej., rs|^|2|- :;^|^o^ o]e|-ji ofl 7|^sH ^>^«fJi (ti^fl 

SBl). o] ^Sl-t-c^l DlBl ^^slo| ^-^ >3lS^t^^ci.si a^^x] o^^^ (eVTll SB2). <^1 14. °)el 

-M^^]^ 5a^^u«^-fi^M.t:^s.25^^-;8+ol]^(^70SB2<fl/^ '•^b ). iiiAiz}-^i«a^ ^-^ a^ii ^4ie^^*7vtv^ 
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^1^^ m m ^^^^ n^'J:^ ^k^M^^^ ^^]^^^ (6e*)^s.Ai t^^^Kev;*!! sbs). 

o\^o^A^ ^}:^] ^>ol, i^t)) 3r|^|z| (59*) HL^ ii] (69*) ^ ^33-§:* 0-^.M|, ^^IH 

71)51 B>aHe|Sl .^-^ -g^o.^^ ^el&l «lel^ §3] ^ 

5Etl-, ^1^-8- ^711 3i|^i2| 7]^^ (60*) ^. :^i<H^ si^]zf (9<) 311. ti]:si*H p)l^ ^^1^. ^i^^^l^^l 
S. 6(b) oj ^tjifl^ (22b) <HI'Mte, {22a) ^1 -9^ ^-S-^I (62) i^l ^e><H| 2 5^1- ^^^^^1 3i^7l 

ol^sl -3a'3<«'^i^. -4*^-^ :^^Jf (20) « tJl-HflHoJ^. ^^j«^F<H, ^7l| sl^qzf (6e*)*#-^^fe- ^ ^l?- 

^1 C^H^^ ^?B). (22) c: ^cfT^l. J9& :^lHJf (22) tjis) 2}- ^jiS. zJ-^J- <d£ Ji-S- ^^1, ^1*^ 

.m^ ^It!- ^^-5. «FflJi. oil- 4 ^Tilfe CPU. MPUH^fe DSP -»<fl>1 

cf^o.s., 7l#^} ^ElJd (20) <^ -^l^^-i-! ^'4^ -^^ ^^^H^l ^^^iJl Sl^ 

. ^^1^ ^^1^ (30; iii 1 ^2i) 0^1 ^tl 4^ A]:^^«fl m^^l -i-^Ajt^«. SL 9 oil ^-El-ifljl. 

(30) <fl ^loH) tH«H ?V^«1 -g^ 

SI 9 ^ ^H^^ ^1i7l (31. 32) -5^ /fl*>1-?- (33) 4. (34) ^. %^ ^o]^ (35) ^ 

^^(36)«T^B|^ai5acf. 

(33) ^ -?^7fl (16) «fl £H«B (v) [m/sl «il 7l^*}.o^ y-7H aj^lzf ^1^ Ov) # 

^. Sl^T^ (34)^-l-7.>^.Ei (11) SJ^l'^(N) [rpm] ^1 7|5:*M,;t^ 51;^-?^ (^^^ ; N*) 7). Sl^ u] A] 

^ ^1^ (e,^) * t^l^q-. H^V, :^<HJf (35) ^ ^Al^l #^ (P) [kW] "Hi 7la:eVci. 

. (-^SSt) CP*) o] ^d:7H ^Jl^m ^1% Op) * #^ 

HI. -t?^^ (36) ^flcH^ (33), 51:^^ ^lol^ (34) ^ #^ (35) ^^^P^S. >^7H xjg (9v. 

^ 0p) vH^l 3q^gl:# A]^ (minimum selection), 7f^-#^£]-g- v}):^! tg--^ y;?)] 3il ^1 z|- Aj?n*|.iaJ, -40] 

* ^^'fl ^1^ (9*) #i^^t:l-. Hi, 'a^V^^^S., §^1- 'fi-^ ^^1^1 (P) [kW] 4 (v) tiTi/s] ^1 

^.5110^ ^^H^ -^'^Hsq- ^^o] ^^^1 ^ [m/s] ^ 7)^6]-^ :^1<H1- -^^1 

SVJl. S^'S^: ^o^^ £.el (11) A] Sl^^ (N) [rpm] (P) IkW] 

- ff.^, silAjz]' :*11<^14 (30) oil 5]^} ^^m-S) 4^ 21^1 (^ -20 [deg] Tifl 9\ ?) ^Hl^^ inlu) - 

104 [deg] S.. «fl 38]^^^ ?>^) 

^ -^Al^Ellol -^S) «^^_ ^ Tl ^E] W 13-1^^ ^^^^ <flA]«l-c4 -M^^T^. 

:£ 11 ^ ^^^{20\^ 1 <^ sRV *4E)w :^^oi SiXSr ^fl^ (55 : 5 ^ai) 

<^-S^ ^^i^l ^i;H= ^-^^ 5^4. E}i?^ Al^B^ (55) 01 ^^^1^) ^§ ^^-o] <i\?\]z]o^ 

5J<^1 ^^1*1" /il o;[c^. ^^V, B]-^ Al>,^ (55) o] j^o. ^^-.^ ul e) ^J[uL ^7] tfl^ofl, ji^ ^-g-'^-oll 
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^'I'^ ^^t} «F4 -a^^l^^Ssi '^^] aife-^ ti|E):a ;^|^ ^J-^S^ll-H^r, i oil M-E>ai^ mVs^ §o], 

(13) 'HI n-^S^n (17) <Hl o) q.^ (13) ^ ^^5] 71-^51* o^^^ n]^^ (20) C^weI ^^U^^ lEbTfl) 

teflo)^ (12) A] ci^^ i^7H tH^z} 7]^ (se-) ^^^c}.. ^V^, sq^zv (30) 

(31^12}- TLKTj)) ofl 5a<H>M, #^11: 4::^ a:^^, *f7l ^4 ^5}]o)h. (12) 9^ 21*14-8: ^R^-S- §^ 

'^"■iA i^^l4 ^1^ (eO ^3.^ ^t!-^! (40) (7KV -cb^il) ^«ll -i^^ ;HH-8- iq Ajz]- (e*) 

(20) ^7|]) n; ^Aj.7l (40) (;r].A> ^v:^!) ^ 7)^^] ^7H-^-?- -a^*}^ ^*e>-^S. ^ 

-a-^l^EHl- '^^'^I^I^ ^A<=>] 7V¥«i-q-. ^. -Si^^lSj-T?! ^O] 7>^«f7l mfi-<^, ;«(|o1o] . 

u}.^ ^o|, ?^y^]^<LSi ^^]&\ ^ :*|l;5l* ^^]^ (66*) 

* ^-^I^Hflo] 35}-;^ :a <iflEl ;ifl^ ig->g6|]A]-^, 1 6j] i^efifl^ «>5+ ope1« (20) («^b1^ 

ia?ii) ^1-^1, 7htfc:^7ijoji sicfl .g^^ 7i-4fHi- ^^,7] (21) (^^ ^stid ^ii sisii ^^^<^ ^^.m- ^^u, ^n^i-?- (22) 

= 5i|?ilz}-^ -^Vf^^cK "^^l^ ^^l, ^ ^«S<^11 siei-^, (20) (-a^Elja 1^-;^) a)^7l (21) 

(^^ 0?9) S (22) t>:^]) 5^fe qJ^S^ o.s. ^^aI^ ^ jl^l :fli3l-g-o.S ^^1^ :^ 

^ ^^-i- 512.^- ^ $lc}. ^. ^^^-7] (21) iQr^B) § Ji^iq-'l^cBsl ii^i^^s. ^7]s\7] ifl-S-^o, 'G^^<:»1«a} 
^5::4^<?I ;Hl^>i1^1- -t-^^il^^. 

'S^^l^^l^ n ^^E]^ i^j-igofl H 1. £ 6{a) S 5= 6(b) ofl l4^tfl^ U>S+ 4^1, 

^- (22) (:^lol ^711) ofl, ai^7l (21) (alS: ^i?fl) S,^^ fl-^^ ^^^n^a. ^^a]^)^ ^y^^ -gs. ^^7l 

(62) Jii^J- e-7il) ^. ^H-* iL'8'71 (62) -ds. j^.^J- ig-^) .^,^?-e] ^^^] ±^^^^^ ^ 

(63) (^^^^^^J-^^lDl-^alsfji, o) ^'^xl<a:e.^4:^ ^^c^ 7l^*Vaj sq^]2}-^^v^^ 

•& -a-^l^^sl ^i^l SE^ 3 ^^6fi ^IsV^, S. 6(a) ^ :£ 6(b) ^il M-C-f^fl^ (22) 

(^^1 T*:^) ^. 3t|xlz^^4;:^ ti^ ^S. :»im«J^ E]a|5l (65) (^^V ^^fl) T^-wj «Vci} n^^j^V^l iqj§6ij, ajjqz). 

, 71t^s1 5sl^» ^H^f^*'!^ 5a*4 li-^, 4ef"lt-l&] ^W^^] -Sr^fle *^)^ ^ Sl^Bl, 7l|t:J-7> 
^711 ni^lzl- (66*) ^ #^ ;^M-§- ^7H (e*) n\Mt}<^ v^Jf- ig^^. ^\^^ J^l^a 

31, «- *^^1 ja.;^l# ^'t^V:^! »fe «^lsl §^ iEfl-«c|.. 

^^1 ^ "^^e) tg.^^ zicfls Hfif^oii ^i^^ ^ 5^cK o\ ^7l 7l^* jSl^if iJH), rij.^^.:^^ jl 

^4. ^. f'SJISl AMD si- ^ol ^^^om o| ^^^^ '^^^Ho]^]^ ^V^ty^] ^y] ^^^i ^€ (13) ^1 ^^o] ^ 

'a^l^BflollAji^, ill ^] 21- ;^)loloD ^jsfl #^ :^i<>^l-*faL Si^cfl. cf^ #5^ >l|o]^ JQj-8-*U ^^1 
-?^1- cf^MlS. 3}*^ 4^ ycf. ^, oj AJI^TII -g-ello]^ (12) ^ 5i)Al4^ :*(|<H§>^ Bl^lzf ^lol 71^1- ^7}-^ 
^A7} Sit:f. 

4. 
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^<=>], n'U >^fl*^lHl- 9\n i-m (13) ^ll^^l <8>* 2 y}^s.n^ ^^^m ^JL, ^bJI:^ n^ ^]<^^l)=^^^ ^ 

^, ^1M?I12) 4e^«lel (^s. 3t)=.^ tho) (Gc(s))) ^1 'M^St^l ^^^^ . ¥'5:7[ ^:?i^*H ^7)1+ 

*1*^-?|^2:3f^-$H 7liy^S-M;SEl7li+^^^:i-6n^v=.. ;^^1;^I17^S•^>^«^I^ E}JM (13)) ^l^-g- 

'HS-^I^^A^ ^^1^1?!^^^ ^H^ana-^ 5^4. 



1 
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